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(54) TONER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a toner having a high offset temperature and excellent fluidity and pre sen/ability 
although it has a low fixing temperature to deal with a fast printing. 

SOLUTION: The toner is a core-shell toner having a core layer and a shell layer. The core layer contains a coloring agent, a 
binder resin and a natural gas-based Fischer-Tropsch wax as a release agent showing an endothenmic peak temperature of 
70 to 100° C measured by a differential scanning caloritmeter and having <3.5 jxm volume average particle size. The shell 
layer consists of a polymerized material having the glass transition temperature higher than that of the binder resin which 
constitutes the core layer. 
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[0015] -^^yw/i^s^ii; =*Tfa&m&-tz>tt 
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»*L<<41. 3gTt-fo5. 
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|c$f£L<»*8 0~9 OXlXh'O. Ki&m¥-&)ftL&fc 
3. ff$L<li3/imWT> 5E(c:$f£L< 

1*2. 5 m«T©7ci^f y>t~ hayi/a 

y-y-y^x&z. ssgftt-^sct, _bit*U)rcf5ia(cfo 

£tfn-/M;:tt«Lg£<&-5. 7 O'CJ: ^ 
ttitt, {fc#t!b5q6TU -^1 0 0TC£Lh«c:&5i£# 
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3 4 1 8-8 2<,C£Z>7jkm7&£&.mtiC£*)ffl%.£tlZ 
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[0 0 2 2] ±MLTzyZm^^7-< yi/^ — bay*>s 
*.Vy9X\Z. JiWUXxZmir^LXy 4 yi/* — ba 

te^TK^Yktc: J: •? £ tWi: 7 ^ * * ^{k*^-e$> 
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[0 0 2 3] JiM11*!ky<< y'y-Y— h v 7 y 

xv>®.mmte. b-r- ffimf&K 1 o ornate** uts 

^0. 5~20Sfl:Si5x $?£L<fil~l 5fiftS5/8^ 

yy-KL^<, h-7— rogftfttt^fiT-rs r ir^sfo 
[0 0 2 4] *&WXttm&M t LT> *-7Kv^7 y 
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7 0, 1 8 4, 1 8 5, 1 8 7, 2 0 2, 2 0 6, 2 0 
7, 209, 251, C. I. WyF/qtU^h 

1 9mmif btiz. z/T^m&mk ttii, m??* 
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40 2, 3, 6, 15, 15:1, 15:2, 15:3, 1 
5:4, 16, 17, RXf6 OmmU'btlZo -H 

fctffeajro&ffl&tt, &m®mjuzm&&m-&ft 1 o o 

SfigPd^LT 1~ 1 0fifigBT-$>5 o 
[0 0 2 6] ±34Lfci^»ffiJJg, gi^JXt/»feSiJWflil 
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3 4 (*!)x->hitmm) , 

y ^is hitm±M) x tfVhn^E-8 4 (^-y^>h 

SI) , UD^> Mfc^tfcK) x C 

OPY CHRGE NX (^7!)7y htfcjK) . CO 
PY CHRGE NEG 7 V T *s htiM) , T 

NS-4-1 (#±4r«flrf64tR) > TNS-4-2 

(«±*-«fls¥tt») x LR-14 7 (B**-^h 
tfc*l) *©««*J»JW, #BB¥ 11-15192^ 
^x 1 7 5 4 5 6 -2 4 3 

9 5 4-^«fciTfclB«M>4»7V*=*A (*S) 
W^a-S-fr^WMSF 3-243954 #-&*U #0IW i 
- 2 1 7 4 6 4 *4*«L 3- 1 5 8 5 8 

^ma&i 0 OfifiSMLStL-Cx il^x o. 0 1~1 

oaagik »^u<»io. i~7ssgp»#j-g-t?fflv»e> 

[0 0 2 7] Btfctmfc ttlt TiT*** h, y-» 

fri 0 oa4w»c»L-c, a^x 1 ~ 1 0 0 msiFP, m- 

$L<«5~5 OfiigPcofiJ-g-^fflVMbtt-S. 
[0 0 2 8] £fc, ffe««37it^-^5: 

iMisat, a*, l/iooo-i/iiiffl 

[0 0 2 9] ««©37v'i;H ht-lt 

•SKlix a^x ^Ssfflt h-i— irSr^v-^i/u^ 
[0 0 3 0] ^is^c^t, ^rm^^t^m^^M 
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[00 3 1 ] *^PJId*5»t-5=>T->i/ua ht-®37 
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«3. 0/imtlTx ICfff L<I12. 5 y m^Ttffc 
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[0 0 3 3] ^©^T-f7lfiSUfi« 
W£t©iLT, T h7^*(Z#=*?±8Ji)x -^^^ 
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[00 3 6] *^^»8!iit^&»C^fflTt «»**^t 
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[0 0 3 7] m*m&&m*&it®<D='v-( v&tt-t 
t k <t o x# <btiz>mfcm&v>&m*mkyo<v =* n 

tfoozjiuj K«rav*3£ £j&«#*LW\, *f£tt£ 

•5*»fbr/i';t; y &M4fc©fls¥3ftjfc 

£A£-r-5£, 0. 4£A2l. 0^®SBT-$)5„ 
[0 0 3 8] WMm&Mciim<r>-a*4 Ktt, flWtt 

&#*D 5 0 (fl**fca$Mli© 5 0 # 0 . 5 

ji m£tTT?. D 9 0 W&$L%ftn<r> 9 0 % # 

[00 3 9] #»gc£{fc£ljte. S^tt^ftffc 10 011 
SBKatLT, a*, 0. 1~2 0SSM<Z>^-&X'QiRli- 

Ht— iftS©#*riSJE<ft5ri73S;fe5tOT\ 

[0 0 4 0] 3TS*-iUig-f-5fc*»Cffll/^5>S'&W^S'J 

4. 4" -7'/f^ (4->7;SfK) . 
2, 2' -Tl/f* (2-7 5-^yD^) — 

2, 2' -7'/f^-2-^f;i'-N-l, 1' - 

fcT^TSK, 2, 2' -7/f^ (2, 4-5^7Vl'A* 
U-o=MlyW) N 2, 2' -7/^Oyf p=H) 
1, 1' -Ti/lf^. (l-^n^dr-y-^A'jJfn 
h y/u) ^ro7'/ft^i ; *°?j^?-Ji'/<—**-> K, 
v 5 - t -^fyw^- K> 7-fc?vwX— K, 

•/'C/M- K, t --7?-A"<— 2 
yu^drf-y ^i— K t -t*tvw<— •7*f->v3fX7 ! n ; 
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— 7|-df ->tV<lx— K v?-' f y7"o fcT/w*— 

K ^~ t ~-ff-)V/<.— iter's* 
K 1. 1' . 3. 3' -fh7^f^f/l'^-^ 
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i-<ftst#^ibns. 

[0 0 4 5] *igtt7 VUfrmmt LTtt, i§«tgf* 

y aBiKr^-^A^iasgigte ; 4. 4* - 

T'/t'T. (4-i/7/t«») . 2. 2' -T^tr* 

(2-7i^^D/<y) "ffi^ffi. 2, 2' -T~yf 
^.-2 -yf;l— N- 1 , 1' - f 7. (fc Kndpv'^^ 
40 yU) -2-t Ko^f/l'T'n K^I07/I 

7^*/uBs*&aij©fitt. *&mwmmx. aa. o. o 

0 1 ~ 1 fiS%-Cfe5. 

[0 04 6] ^noBiit^^a, #m^^a5|5is 

[0 0 4 7] WT, HiftJBlfcfrteS:. HffiSr#fiB. LTP 
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13 

»itna»a«*stet>Av» 0 Bic*tJ:5 

^WA*|S»ilHl(EiifiEUl3g»Lr«>5. «3tK7^H± 

[0 0 4 81 «*K7A1©«HKI4. -t0>«#l«iH£» .o 

[0 0 4 9] flf«o— /wtfja53fcK5A©*a5Sr^^* 

**.5::£fc»rtB-c*>5. 20 
[0 0 5 0] F-ftHMtgfflU tt. PiflMi 

[0 0 5 1] gUfen-/Hiig?fe K7A1 0flMtttMfe£ f- 

[0 0 5 2] 1 O/05iK^^tL-55.^ttl 1 

o-CV^, Wi£n— /U9{i^®n-/W7U:&ft6LT3iffe 

[0 0 5 3] /K7)Jlffl{Cl3V^-C, #M&o — 

200v|~| 60ov| <nw£ifif$to&inx^z>. -t 

OtzMZ^ TV- K8 05«aS$t*lil 0W6fQ cm so 
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[0054] li^fiesewm^sia 1 1 tf±. mjfio 

tUTte, OHP->- h^rt^lf "bft-S. 
[0 0 5 5] *s*W-fcte9**Lfc h-*— 

[0 0 5 6] S*K5A«)*Bi: 

[0 0 5 7] 

immm) &TKnmmRxitm.mzm?x > &&&& 

[0 0 5 8] *-MMmX\t. WT<75^&T*ffFffiLfc 0 
[f¥ffi*r£] 

(dv) XlTO1^*BP^^¥^«i«»¥*9tt« 
(dp) irrojt (dv/dp) tt N ^vl/fHMlf— 

If— »-J:-5ai^tt, T^-^-^-S :10 0y 
m, »:^yhyi I x SIS 1 0%, : 
1 0 0 0 0 OiScD^-efTc.^i. 

[0059] (Sts^JrotRHfte— ^taS) jit&xmhy 

STMD3 4 1 8-8 2 tcfpftl LTD S C XM^ Ltz 0 

d scftin ummm 1 ot/^f#fis*iti:#(c 

83 rs SC 5 2 0 0J Sr^fflLfc, 

[0060] mmM<»ft*m mmm<o&¥®#*m 

(Mn) (S. iitUo-^DD^^ll\ 

mmo. m%<o&mm<o®imn&&m\*izo 

W»«r, fsy J^b LT^y- («) S3GMH-HT (6 

0 cm) tGMH-HTL (6 0cm) SrJS^LyttW 
^ffli/^Tty/l'^*— 5^— >a >^ h /7 7-f-^| 

(C'* — ^-^tt83v G PC 15 0C) ICioT. ®S 

1 4 CC, aB^SEfi : 1 . 0ml /m i n X'Mfe Lfc„ 
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0) 

15 

(Mn) &JfcS!>fco 
tt» «iS^S'J^SItt (SALD2000 AS, gr»ffi! 

f^M«cS;^tti5}) »ci<3ffl^Lfc 0 i*>tt&5M&ai£» 

ffl*r*=i. 6 0-0. l'oi. S^St 
HHIti*lffl= 5#IHk iSIimoMli LT*^v 

10 0 6 1] (t 1 h7t KD77^S»=y/H) H 
-7— fclgttffU RfSi^iffi 0»£*tttt*L 86Rt .o 
-fX2 8 X 1 0 0 mm) [ZAtl, V y V * ^— W 

y/V-ft (%) = ( (TXP-S) / (TXP) ) xi 0 
0 

T : h^— f-^7*/Ufi (g) 

p : \>i—<t>«>am&sw>ito+ 

S : fflttJBX&Hk (g) 20 

x = r (l+(s-p 1 /100-p 2 )) 1/3 -r 
{&U x : v^i/Hl^ (//m) , r : i^/Wfli&ftf*:* 
8s*Diffi©=i7i|Stfl {^JV'f-V-'i^-toWffl&M.-. nm) 

©*&, s : is^j\smm&&<nmQ&®. (=7Wi 

0 OfiSglUcatL) , pi: =TJi«:«fiM--58MB©fl5 

g (g/cm3) , p 2 = *>*^lSr*)*t5I*#© 

(g/cm 3 ) T?fc-5o 30 
[0 0 6 2] TtTjlg©^«att-fi)t5>^*^ 

©yyv*— (i6M) ©j&»b— /^©a&srSEfls 

SrfTV\ 3WP8 0 %©*&£££«&«£: LTffHBL 
L fcttRffl iSST'©!!^ * 0*$© x - ^JKSf^W^ ©i® 

H^ffiss: i dm. ; T--7mm.&<F>m®.®&* \ o&t «> 
(%) = ( i urn/ 1 Ditto x i o o 

-7"8 10-3-1 8) «rl£«3. -mm^X't^ZLXH 
c B e t httJ^tt^tMft£»£tt*ffli''T8!£l 
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[0 0 6 3} (Sfcifltt) 3«©IS (SBUt : 1 5 0. 7 
5, 4 5dm) Srr©WS(c:±^ibaia, — #±©g&JiJc: 
«Jje^-«aift3W*4 g»ffL-C**S. C©3«©l££r 
»*«H3e« (ttJU 5 * n ; ffi&Z, r/^y-f^ 

j ) Srffl^T, 4 ©&#-?, l 

L7t&. gSv^jiigLfcm«8J©fift£®J:£U £AT© 

©JF*&ffi£»cIM4©Jttl£ Lfc. 

a= (1 5 0«mffCjSofca«flfft'(g) ) /4 g 
x l 0 0 

b= (7 5 it mfSK?lofcS&#Jfifi (g) )/4gX 
10 0X0.6 

c= (4SMm@IC3So^Mlf (g) ) /4gX 
10 0X0. 2 

8fcS»tt (%) =10 0- ( a + b + c ) 

m«?a«r*»K7,*i.T, tHLfct^ 5 5<C 

#«'J£8SI (WH 5 * b vtfcK ; ffifi* r^^—r 

-J ) £/Sl^T. SKl5S«4. 5©&#T% 3 09mfi 

m.mi(ommt Lit. ±mm\^ittzmmLteMv>n 

*©*]£• (Jt*%) SrfctHLfc. lt^KoSSI 

[0 0 6 4] (##0>j) piiSft br-^ ta^jjs 9 3m 

<0 » fifi¥^^ftjJ 5 lOOOffcO, ^c¥*9^- ; F-ft^ 5 
6 7 0t?fe-5^^^7-c hn7"->a!7y^ 
^ (^p°pi& TFT-10 0J s • MDSttiS) & 

»*J»fift«felcJ:9tt»«rm-\ »J»^-^fflUe««8 2 

JRtr-^««AJ8 «¥^»-fft* s 6 0 Of 

foi^y^^B, Rlfttr— *«#a*7 8^9, 
ft&^^fi* 5 4 3 0 "C'fo 5 !7 y ^ ^ C Sr#, f — ^ M 
Si* 5 1 1 OtT'fc 9 , f&¥*$)#^firi s 115 0 ffcS? 
y^^DSr^fc. |B1«ICLT. »*Hf- ^fflfias 7 1"C 
T-$> 9 , »¥Kl7>^fii0 5 5 0 0 X'foZJZm#*m7<{ y 

•^-hB7->a77^^ (^a°ai& rFT-7 0j , 

aiyu • MDSttSS) im^^X. iRSRitr— ^««3»S6 ot 
T**> <3 . *jp«&»-T-ft*s 4 0 0 "T?$>5 9 yy *E 2r# 

[0 0 6 5] i ) HM^Jt L-c, 

Lfc7y^^A 1 0S5S:, u> 9 0 Siil'T-^ x-f T 

* Lfc«s#j»*stffi«rtts»*aieKo ( s a l d 2 0 
00 as) -efljjgufc. ^©ig*. #mw-t$}m.&te2. 
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f I'^ftl 8 SB) , ^fU>6 2. 5gp x n-y^ 
;WT* y U— h 1 9. -ftSS4 0nmffl*-^ 

y^5'^ (iSo D D & r#2 5Bj „ zg{fc^tt§3) 7 

«m«IWW (i&p R n£ rxifnv^y^TRHj . 

«±**fls*tt«) o. sets. #?ximm&tii9 4 € c 
(Dtf!) 9 y iv&zlt.j- iv-?r v u^ey^— ({Sift* 

TAA6J . II^itfllttK) 0. 3 35, S>lf= 
/p^O-tf^O. 6fflS v - t- Kf'WW^Vl. 2 

[0 0 6 6] ft*, -f ^Vglfe* 2 5 0 SClC^b-^^^ 
->*i* (7kf§tt£ffi&Mi&) 9- 5SPSr*»Lfc7k«« 
-Y*^SE«*5 0«lC*BMb"T- h V VJ* (*SWfc7 

KSSbQLT, *Rft-?^^A = B-f K (Sl7ki$tt<0 

IB a v4 KC9tt&^#fr-7W ^«g»*jBI3& 
8§ (0«^±Si) -effliJ^Ufct ttStt, D5 0 
(fl«MfitS»*«5 5 0 # 0 . 3 5 v mX\ D 

9 0 (MkttS&«O9 0%ft!M0 * s 0. 8 4^mT 

JtlCiSV^Cti:, KUV^O. 1 2~ 7 0 4 ^ m, iBJ 

[0 0 6 7] — *\ *?-fl'*9 9 V U— h 
<0§f-£#7*<Ei£a£ = .l 0 5"C) 2S5t7kl 0 0g|5£ 

ttHtt. #ib*xfc?$?g£- 1 %-3MM * y h y * 

Azk^ff>|CS|,S3%T*»PX., h77^SM 
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U *iKm-frM*MM: t-y^-ju 
->-2-xf^ty h 6gI5SrSsAPLfc 
& N i/<7V/f/^-MDN3 0 3Vi (ffI£®Jffr?r 
83) &ffl^T1.5, 0 0 0 r pmOlH]|cST*3 0^S5 

0 Lro5J&3§lcA;iV 9 O c CT'fi-&-S:JCS^^i&^-fr, fi 

> *tefls*!4s«iii o o%icigbfct #jc tv^yy^ 

[0 0 6 8] HUlS->^/l'ffla^*fifrro7K^^Rt^ 
*«ttS-&-M*«i9 2. 2' Tl/tr* (2->3vu-N- 

(2-^f Kndr->ai^/w) -^^7^ K) 0. 
2 6 5«WC*»U ^tt^RiSSl-AtLfi. 

' 4mmX«firiK0Eb^ fiaSfcfltJkU P H9. 5© 
a£^m-?0>*$Mft««r»fc. JitBlc J: 

) 5. 0 LTgfftfr (2 5t 
fc^-e, Sii. Jtt*U Jft*$ 

»«rfTo*u (4 5t) ^-r-a«tt* 

7 . 1/imTifcot, 
[0 0 6 9] ±EJCj:9»6nfc h^— 1 0 OgRfC, ifc 
*<bttl Ufc Wtt^ft 1 2 n m©'/ y * (ffi&Z, TR 
X2 0 0J s B$7iniJ/l/ttSi) 0. 8gU£r8s}jQU 

^•^^k *t-tfflv^w L-c#«tt— dam* 

> «£S£3c 1 

[0 0 7 0] 
[«1] 



l o#W) £*Tofc. * 
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78 
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88 
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190 
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auntt (%) 
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48 


32 


82 


39 


44 


(%) 
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21 


32 


2 


24 


26 



Lfc v v * * b zmm u Jt«« 1 T-ii#%0ijT'mffit t 
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[00 7 1] * l «5 h-*-— OTP<ffiM*^P>. UT<DZ t 
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